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 INTRODUCTION
A congenital flexed adducted thumb has been called variously as con-
genital clasped thumb, thumb in palm deformity or flexion adduction 
deformity of the thumb. This condition can be an isolated anomaly or 
associated with several genetic disorders. Congenital clasped thumb 
refers to a wide spectrum of thumb anomalies. It can be a result of 
mild deficiencies of the thumb extensor mechanism (extensor pollicis 
brevis or longus or both) or severe abnormalities of the extrinsic and 
intrinsic muscles, web space and soft tissue and joint contractures (3). 
According to the most useful classification that proposed; type 1 is 
supple clasped thumb with absence of hypoplasia of the extensor mus-
cles, the thumb can passively abducted and this condition is seen with-
out other digital abnormalities. Type II clasped thumb is a complex 
type with additional findings of hand contractures as joint contractures 
and collateral ligament abnormalities. In this form the thumb cannot 
be passively abducted and extended. Also other digital anomalies can 
be seen. Type III clasped thumb is associated with related syndromes 
especially arthrogryposis group. In this type the extensor mechanism 
can be deficient or normal (17, 20, 28). This condition should alert the 
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clinician for various genetic syndromes (30).
Dundar Syndrome (Ehlers-Danlos Syndrome, Musculocontractural 
Type), Christian Adducted Thumbs Syndrome, Escobar or multiple 
pterygia syndrome, MASA Syndrome, Arthrogryposis Multiplex Con-
genita, Distal, Type I, Arthrogryposis, Distal, Type 2a are some of the 
most common syndromes that include adducted thumb as a cardinal 
feature.
 SYNDROMES
Dundar Syndrome (Ehlers-Danlos Syndrome, Musculocontractural 
Type, Adducted Thumb – Club Foot Syndrome, Arthrogryposis, Dis-
tal, with Peculiar Faces and Hydronephrosis, MIM ID #601776) is a 
rare syndrome that was originally described by Dundar et al. in male 
and female first cousins (4). Later on Sonoda and Kouno and Janecke 
et al. reported similar cases (10, 26). Up to date there are few reports 
published related with the syndrome. This syndrome embraces a broad 
spectrum of features. It is characterized by typical facial appearance 
that comprises frontal bossing, late-closing anterior fontanelle, tele-
canthus, downslanting palpebral fissures and deep set/ posteriorly ro-
tated ears, downturned angles of mouth, facial clefting. The dysmor-
phic features include wasted build, thin and translucent skin, ocular 
anterior chamber abnormalities, distal arthrogryposis with arachnodac-
tyly and adducted thumbs, club feet, joint instability and coagulopathy. 
The heart, kidney, and/or intestinal defects can also be observed (4, 5). 
Dundar et al. performed a genome-wide linkage scan, sequenced two 
candidate genes on chromosome 15q15, and identified homozygous 
mutations in the CHST14 gene in each family (5). The CHST14 gene 
encodes N-acetylgalactosamine 4-O-sulfotransferase 1 (D4ST1), 
which catalyzes the 4-O-sulfation of N-acetylgalactosamine (Gal-
NAc) residues in dermatan sulfate and it is determined that loss of der-
matan-4-sulfotransferase 1 function results in adducted thumb-clubfoot 
syndrome. Later on Müller et al. demonstrated locus heterogeneity in 
the syndrome (23). They provided evidence for the important role of 
dermatan sulfate in human development besides extracellular matrix 
maintenance (23). As a result the syndrome is the first metabolic de-
fect specific (restricted) to dermatan sulfate biosynthesis and it is a 
form of congenital disorder of glycosylation (9). Miyake et al. demon-
strated abnormal collagen bundle formation at a group of patients and 
suggested that this can be a main pathology associated with a decorin 
glycosaminoglycan abnormality (21). Dundar Syndrome has an auto-
somal recessive inheritance pattern and is caused by homozygous or 
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compound heterozygous mutations (5). To date nine CHST14 variants 
have been determined which are all related with the syndrome (5, 14, 
16, 18, 21).
Adducted Thumbs Syndrome (Thumbs, Congenital Clasped, MIM 
ID 201550) that characterized by arthrogryposis, dysmyelination, cra-
niostenosis, and cleft palate. The syndrome was originally described 
by Christian et al. in three infants from an inbred Amish pedigree and 
consisting of adducted thumbs, craniosynostosis and severe neurolog-
ical abnormalities (2). Striking dysmorphic features include prominent 
sutures, a prominent occiput, telecanthus, an antimongoloid eye slant, 
strabismus, a narrow, high, or cleft palate with a bifid uvula, posteriorly 
rotated ears, and micrognathia. There are multiple joint contractures of 
the large joints, but also of the index fingers, in addition to the adduct-
ed thumbs. Muscle bulk was reduced and the infants were hypotonic 
(2). Kunze et al. reported a similar female infant who died at the age of 
3 months. She had difficulty in swallowing with an ophthalmoplegia, 
hypotonia, and areflexia. There were multiple joint contractures with 
camptodactyly and adducted thumbs, but apparently no craniosynos-
tosis (15). The genetic basis of this syndrome remains unknown but it 
was observed to have an autosomal recessive inheritance pattern. 
Multiple pterygia syndrome (MIM ID 265000) is a form of arthro-
gryposis multiplex congenita which is an autosomal recessive condi-
tion and shows clinical heterogeneity. Initially it is categorized into 
two types; prenatally lethal and nonlethal (22). The nonlethal type, 
called Escobar syndrome (ES) (MIM #265000) characterized by ex-
cessive webbing (pterygia, especially of the neck, antecubital and pop-
liteal areas), congenital joint contractures (arthrogryposis), scoliosis, 
syndactyly and camptodactyly of the fingers, and foot deformities (2, 
15). Other variable features include intrauterine death, congenital re-
spiratory distress, growth retardation, short stature, kyphoscoliosis and 
other vertebral anomalies, a mild to moderate degree of facial dysmor-
phism, ptosis, antemongoloid slant of eyes, low-set ears, cleft palate, 
cryptorchism, arachnodactyly and congenital contractures (4, 10, 11, 
26). The syndrome was first reported by Bussiere in 1902 and since 
then, more than 60 families have been reported (11, 13).
Hoffmann et al. and Morgan et al. reported that both variants of multi-
ple pterygium syndrome can be caused by mutations in the gamma, or 
fetal, subunit of the nicotinergic acetylcholine receptor (AChR) gene 
located at chromosome 2q33–q34 (8, 22). Further, it was observed that 
mutations in two other related genes, CHRND and CHRNA1, also can 
cause the lethal type of MPS (19).
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MASA Syndrome (Mental Retardation, Aphasia, Shuffling Gait, 
And Adducted Thumbs, Spastic Paraplegia, Type 1, Clasped Thumb 
and Mental Retardation, Thumb, Congenital Clasped, With Mental 
Retardation, Adducted Thumb with Mental Retardation, Gareis-Ma-
son Syndrome, Crash Syndrome, MIM ID #303350) was originally 
described by Bianchine and Lewis (1). The cardinal clinical features 
of the syndrome are mental retardation, aphasia, shuffling gait, and 
adducted thumbs was summarized by the acronym MASA (1). The 
shuffling gait is thought to be caused by spasticity of the lower limbs. 
The clinical features also include; short stature, microcephaly, macro-
cephaly, strabismus, kyphosis, lordosis, pes cavus, talipes equinovarus 
increased reflexes and the delayed onset of speech. Structural brain 
abnormalities can also be seen such as agenesis of the corpus callosum, 
enlarged cerebral ventricles and hydrocephalus (1, 32). The condition 
has an X-linked recessive inheritance pattern. This syndrome is caused 
by mutation in the L1 cell adhesion molecule (L1CAM) gene (31).
Arthrogryposis Multiplex Congenita, Distal, Type 1a (MIM ID 
#108120) belongs to a highly heterogeneous group. In this type the 
affected parts of the limbs are usually the distal parts especially hands 
and feet. The fingers are medially overlapping, fists are clenched and 
also camptodactyly, ulnar deviation of the fingers and the positional 
foot deformities can be seen. The other joints contractures are variable. 
In this type of arthrogryposis there are no associated visceral anoma-
lies. Besides this, the patients’ intelligence is normal (7). The classic 
form is always sporadic but there are some authors that described fam-
ilies that have dominant inheritance (7, 12). The causative factor of this 
type of artrogryposis was demonstrated by Sung et al. and TPM2 gene 
that encodes beta-tropomyosin was determined (27).
Arthrogryposis, Distal, Type 2a (Freeman-Sheldon Syndrome, Whis-
tling Face-Windmill Vane Hand Syndrome, Craniocarpotarsal Dys-
trophy, Craniocarpotarsal Dysplasia, MIM ID #193700) syndrome is 
originally described by Freeman and Sheldon (6). The syndrome has 
an autosomal dominant inheritance pattern and includes skeletal mal-
formations and facial characteristics. Abnormal x-ray appearance of 
the floor of the anterior cranial fossa of the skull, microcephaly, camp-
todactyly with ulnar deviation, adducted thumbs, kyphoscoliosis, hip 
dislocation, talipes equinovarus, contracted toes, and vertical talus; are 
the common skeletal abnormalities. Facial characteristics include full 
forehead, mask like facies, deep-set eyes with hypertelorism and tele-
canthus, epicanthal folds, increased philtrum length, small nose with 
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hypoplastic alae nasi and a small mouth (6). Toydemir et al. screened 
28 FSS probands for mutations in genes that encode myosin heavy 
chains and a mutation in the MYH3 gene in 26 of 28 FSS cases was 
reported (29).
 
 DISCUSSION
At the genetic evaluation of a case with adducted thumbs the clini-
cian must be careful while making the final decision between non syn-
dromic adducted thumbs and syndromic forms (Table I). In a study 
in which twenty-five patients were included, additional features were 
observed in 88% of the cases (30). Neurological evaluation must be 
done carefully as neurologic abnormalities are commonly associat-
ed with the condition. Brain imaging should be performed and be-
sides mental status should be evaluated (30). Up to date 27 genetic 
syndromes have been identified in which adducted thumbs can be a 
possible clinical clue (30). Before the molecular analyses, cytogenetic 
analyses must be performed as cytogenetic abnormalities such as inter-
stitial 1p36 deletion, 2q inverted duplication/ deletion, 3p26 deletion 
found to be associated with adducted thumbs (30). Dundar syndrome 
represents a recognizable pattern with generalized connective tissue 
disorders with facial dysmorphic features. Effected individuals in each 
of the families shared phenotypic characteristics that are atypical for 
previously described syndromes such as Christian Adducted Thumbs 
Syndrome, Escobar or multiple pterygia syndrome, MASA Syndrome, 
Arthrogryposis Multiplex Congenita, Distal, Type 1a, Arthrogrypo-
sis, Distal, Type 2a. With the presence of characteristic features such 
as typical facial appearance, wasted build, thin and translucent skin, 
ocular anterior chamber abnormalities, arachnodactyly and distal ar-
throgryposis with severely adducted thumbs, club feet, joint instability 
and coagulopathy, Dundar Syndrome must be investigated by perform-
ing molecular analysis for the responsible gene, CHST14 which is on 
chromosome 15q15. Shimizu et al. presented a comprehensive review 
of all 20 reported patients (25). They mentioned that, at birth some re-
markable features can be seen such as large fontanelle, hypertelorism, 
downslanting palpebral features, multiple congenital contractures with 
adducted thumbs, talipes equinovarus, and cylindrical fingers and as 
the cases grew older spinal deformities, marfanoid body habitus, and 
recurrent joint dislocations can be seen. Dermatologic features can be 
remarkable also such as hyperextensibility, and fragility that can cause 
atrophic scars. Abnormal platelet function which can cause bleeding, 
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